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Rainfall - Streamflow Evaluation
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The expression clearly demonstrates the functional relationship between
P and sw 0••

To determine what change ~if any, has. occurred in the relation-
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ship between these variables, a series of double-mass curves ere prepared.

Three precipitation-streamflow sets are shown: Bartow-Bartow, Wauchula-Zolfo Springs,
and Arcadia-Arcadia . . Each relates cumulative values of rainfall to cum~lative
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each sej a~ ~aring a second column of values by sequentially summing
the values of annual rainfall totals.
cumulative streamflow values.

The same method was used to tabulate

These two sets of data, rainfall and streamflow

cumulations, were then plotted using the vertical axis as the rainfall
reference and the horizontal axis as the streamflow reference.
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Returning to expression (2) above; it is evident that a large change in the ratio
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of proportionality between P and SW 0 requires an equal and o~ site change
in the ratios of proportionality for GWr and A S.
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annual value; howeve ~ it is a negative value during the last 19- year period
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under consideration.

The inescapable conclusion drawn from expression (2)

is that the ratio of proport~onality for the GWr term must increase significantly
in mag~itude, a condition which canonly result' from induced leakanc~
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to reestablish the inflow-outflow gradients, previously assusmed to be constant,
an even greater increase in GWr would be required.
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Rainfall - Streamflow Evaluation

The input-outpu t relationshi ps within the hydrologic system of a river
basin may be described by the water balance.
P

=

The expression

ET + SW0 + GWr ±.A S

{ 1)

is a w~ter balance equation in which Pis rainfall expressed in inches,
ET is evapotransp iration expressed in inches, SW is surface water outflow
GW is ground water recharge expre~sed in inches,
expressed in inches,/and AS is the change in storage expressed in inches.
This expression can be used to evaluate the Peace River streamflow by making
the assumption that groundwater underflowing the basin is essentrally
constant.

The potentiometric countour mapping by the US Geological

Survey over the past thirty years has documented an increase in the inflow
gradients and a decrease in outflow from the ground water system beneath

•

the Peace River drainage basin located upstream from the Aracdia discharge
measurement station.

At this point in the discussion the assumption is

drawn that inflow-outflow gradients are essentually constant; the affects of
departures from that assumption will be descussed in the concluding remarks
of this section.

The ET term can be considered approximately constant

over a decade or more, therefore, expression (1) above can be reduced to
p =

SW0 + GWr ..- a s

(2)

The expression clearly demonstrates the functional relationshi p between
P and SW 0 •

To determine what change if any has occurred in the relation-

ship between these variables, a series of double-mass curves were prepared.
Three precipitatio n-streamflo w sets are shown: Bartow-Bartow, Wauchula-Zolfo Springs,
and Arcadia-Arcadia . . Each relates cumulative values of rainfall to cumulative
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values of streamflow.

This was done by tabulating tha annual rainfall for

each set and preparing a second column of _values by sequentially surrming

•

the values rif annual rairifall totals.
cumulative streamflow values.

The same method was used to tabulate

These two sets of data, rainfall and streamflow

· cumuJations, were then plotted using the vertical axis as the rainfall
reference and the horizontal axis as the streamflow reference.

In theory the resulting plot should be essentual.ly a straight line if the

~

ratio of proportionality between rainfall and streamflow remains constant; a
brake in the slope of the data plot indicatesthat a change has occurred
io the ratio of proportionality .

Examination of these plots resutled in the

identification of three major trends irr the data or curves.

These were

the periods 1934 thru 1946, 1949 thru 1958 and 1961 thru 1979.
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The curves

for Arcadia-Arcadia and Wauchula-Zolfo Springs are nearly identical both
showing approximately a 2 percent and a 22 percent reduction in streamflow per
inch of rainfall for the 1949 thru 1958 and 1961 thru 1979 periods,respec tively,
when referenced to the 1934 thru 1946 period.

For the Bartow-Bartow stations
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Returning to expression (2) above it is evident that a large change in the ratio
of proportionality between P and SW 0 requires an equal and oposite change
in the ratio~ _of proportionality for GWr and A S.

The value, ~ S, has been

well documented by US Geological Survey publications to be a small average
•

annual value, however it is a negative value during the last 19 year period

•

under consideration.

The inescapable conclusion drawn from expression (2)

is that the ratio of proportionality for the GWr term must increase significantly
in magnitude, a cond1tion which can only result from induced leakance due to
groundwater withdrawals beneath the drainage basin.

Additionally, in order

to reestablish the inflow-outflow gradients, previously assusmed to be constant,
an eve~ greater increase in GWr would be required.

In conclusion streamflow reduction, increased ground water recharge and
reduced water in storage all each correlate with the timeframe 1961 thru 1979 • .

•

•

